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Abstract 



PURPOSE:A water-dispersible composition for surface treatment of metals capable of forming transparent 
films having abrasion resistance and flame retardancy without requiring rinsing after coating, consisting 
mainly of silica and an organic polymer. 



Data supplied from the esp@cenet database - 12 



V 



uv 



CL 
O 
O 

LU 
-J 
CD 



C/) 
LU 
CO 



../abstract?CY=ep&LG=en&PNP=JP54001335&PN=JP54001335&CURDRAW=0&DB=EF12/06/2000 



(19) 




A~4- Japanese Publication Jpr Opposition 

A/a 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number 54001 33& A 

i ) 



(51) Int. CI C09D 1/00 
C04B 19/02 
C09D 5/08 




(21) Application number 52067052 

(22) Date of filing: 07.06.77 


(71) Applicant 

(72) Inventor: 


KANSAI PAINT CO LTD 
MIYOSAWA YOSHIAKI 



(54) SURFACE TREATMENT COMPOSITION OF 
METAL 

(57) Abstract 

PURPOSE: A water-dispersible composition for surface 
treatment of metals capable of forming transparent films 



having abrasion resistance and flame retardancy without 
requiring rinsing after coating, consisting mainly of silica 
and an organic polymer. 

COPYRIGHT: (C)1979,JPO&Japio 



I 



8- 5-1999 19:02 



P. 2/8 



(19) 




JAPANESE PATENT OFFICE 



^-4: Japanese Publico* $> r Opposition 

A/a 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 54QQ1335 A 
(43) Date of publication of application: 08.01. 7S 



(51) Int CI 



C09D 1/00 
C04B 19/02 
C09D 5/08 



(21) Application number: 52067052 

(22) Oate of filing: 07.06.77 



(71) Applicant 

(72) Inventor 



KANSAI PAINT CO LTD 
MIYQ3AWA YOSHIAKJ 



(54) SURFACE TREATMENT COMPOSITION OF 
METAL 

(57) Abstract 

PURPOSE: A water-dispersible composition for surfee* 
treatment of metals capable of forming transparent films 



having abrasion resistance and flame retardancy without 
requiring nnsing after coating, consisting mainly of silica 
and an organic polymer. 

COPYRIGHT; (C)1879,JPO&Japlo 



©Int. CI. 2 
C 09 D 1/00 
C 04 B 19/02 
C 09 D 5/08 



24(3) B 1 
12 A 5 
24(3) C 1 
22(3) C 3 



a I Ux 



2102- 4J 
6859-41 
2102- 4J 



© ft m m ffl 
BS54— 1335 

©£ffl BSfP54^(1979) 1 ft 8 B 



%mn& 1 



®¥f SI BS52— 67052 

@tij £g HS52C1977) 6fl 7 S 



rpJEy^f 4 T S 17# 1 3" 

r^B^-r y Kashas**® 

JliK?r1TWlMlf365#ife 



« » • 

i # « © * ** 

i. «> * fl- * 49= f " 0 . W * « tt i L < tt * «• 



a * ( ^ -6 ^ 


tt ~ 5r 


A' 




<t 6* « & b * * 








to t <0 £ -fr tf # 


na 


jfe 




4 i/* U *» * : * 


T $> 


0 




© ta) » k: 


*J L 


X 






£ *g 


% 




A ffl fit * o 








2. TtC # ft 


if 




Ottt-f-S^' — l u o « * T. 


P H t)£ 8 " - 4 X 


tt «. 


4 


- 1 o t'*4 « B* £ © 






IS 




». . tK ft* * 


L < 


tt 


^c^iectt©^«2^^o« 


jfn a* i o ^- z u 


o © 




(S t ?> 4 T ^ »J * * 1 * * 


0 ffi . -r a * K 


W jft 






ft £ * ffF SJ © 


fg HI 




1 $K«O^JK^ififitfi 



*^^tt->- 'i * C - ftR/KH-^XlJtttjK*^^ 
tt © c " *«^#o^*«BS»aift Bi& rc BB -f ' A « 
^ it $ . * o a »as;-««t4Rifift«fttt« & 

3HX©TCD ^ o a »JS t a. - ^ O^ft, rtC<fc#3*C 
JOTS' K «4 i*'K:**4«f «*t*t&C 4. * 

jfia)i*4c t rt: , '»>*ffi«i^^-Ctt. -tfK'J 



-221- 




rc^^SftaKfoieaiffK 
* > * £©#**is*itf&*»ttjrci & £ # k: 

» -r 4 8» A ft tt . f , '**i&2£ja#'£L. cnrc 

ttTK^Itttt,*^^. * 4 <rt a* * 
^yu-fe^a-X, -r>r> 4 ^ i) i ^ f K § , 




ftCSfR54- 133 5 «) 

# <* t a ft w: , i*r*tii»Att** , *&tfi* * ft 
« # * tt • «rc*©^*i$#:roftT^*t<t*>i 

= * f ) C?> ft*** 

^itT 5 : e s 4i^L » s : * T * J? . H© flSfln 

©&**dfffcaffia*rc:#*>& * © r «> & „ 
* & ^ ic fflw 4> * a - * *# « . Tk^tttt 

f « * • *®tt*L<tt*3>»tt©*r*#*^a; 

»> * * * T * * * * ) *S 7 > to* h * D * ± 



^«fc*ottiBr«tt«. g &e no w -f ft -c * -» 

tt*»*tt©*a#****j»©*5i**ici5i; 

t * £ « tt.-f * t £ *>i r $ * 0 t4<?<». a? 

a ft i * w « ) -rmiR*ftT»A4#«3tfl:^ u 

* ( ph 2-4 )*««TS4c — 35T • «I 36 « 



£ . fiSa^xy-fT^xiJo , y - ^ , 9 * 
* '» * * W * tt , ^«0^ft3WJ:^u>ftJ|t# 

^ *fc & -r * «j & r ? u ^ * . 

*****j«-f**#f*:*p«crt#£«*£ Lrt 

u< ii , -t ft -e n a - & o «o^^r*^i«rt:ft^, 0 

a 4 f a, >y il /J^I^ftat^^J^^fflfftO 



-222- 



iy ■ 

x + » > * * .) v - ► \ t-tKa + ^rotf* 

c K , N - > f o - ^ / M 'I ^ T i ^ • T * U 
/ * * »* « * 4 * =» > * . 

* * „ ^^4**#tL-Ctt. * * " 

> , 7 a * is > . y * # * * * 4 y 7 u v * * » 

a 7 ^ > , * ^ > . • 

+ a, * <?- is > * >y ^ a, t * y * 

7 u * * > m. * - * * -r * * m.<t * - 

a* , « <fc * * " f 8 > 4 £ * >t^7^li/-K 

J? 

i « © ^ *' + v ^« i x rf? ^/ t o / " f 

7>tterc-r&7tftK:rt* « SS © « <ffi *>* * *• o 0 
« ft. tf* B J* T * 0 * 1^2 o otttAct^RO 

3 o-f * a- •> u *fctt-fr<t * » 

ig»»Cl#t^^ffU LTttT* v ft * W 4< 
%>*?-, /tUtt'« *S* + A>Tt> % *S * 
+ a, t * > « 4-©-.HB flff-K Ti>». x * y - a. 
Ti>, h i) x ^ y — A*T5>*i:0 Tyu *>'~ 
a. T $* > jjfi » f 'I V > . f^: « s? > 5 t'Ofl* 7 
$ y 8iit 4* ^ *f il 6 o 

X*9l©lfttt*i©»Hflt»£ L T © t tt ► 
U T a- 3 * y ( tiv»H7*3f '/T*3+'/) 




**CfiiTsS4— 1 33 5 (3) 
« x ^ ^ ^ % 'J x^A^y 

* « u - h . 7 |> il a- > ^ 'I f - K ^ 'i -y 
As / £ # 'I u - K CD an £ > * * ,J a- « x ^ -r a^ 
T * U a* T $ K . T ^ « ^ - !• 'I * f < ! * ^ 

*o tnb©*fttt*^ l '^^**<* tt **' e '* 
©#«t-r&tt*»cJE-fc**fi*'L. a * © * 

^©^dt^iSfeKlX^-C^^^ &-*K^'tt© * «> 

* v ft tt t * +- K « J» . 7xy-A-#8BftlSfeTA. 

* . K * » . v>ft7^t KKJfi, t * « a- ft 
tt T a- + K « JB . *iK + ft'«r«l«ft" r **K«J». 
■y«J3>«tJ!Bfttt* rA '* K « ffi , ^ <^ 7 " " 7 
a- * K ft A ( # , lx*-y*A*ftiJ8)T«>4 < > 1 >t » 
xrf + f*;*-?A**ffitt* ffi S5 ft 8* a- * ft 
SIC: -» t«ttLt-«K^ftO*Of*'» t ' 

*y ? > ft * ( w t . r v ? > <t # * j t * <* -r 

4 ) tt» J- a L* *y « * * © 

tt^ft.rc*t-r4i*ft* L t « 16 -f * * £ * *c Pi # 

*h1t*>* *s 9 y <t + **t= * * * n * *>* 

TEKiW^ L * * © © * tf* t>it«l?^ *i *o 

a> a> * 5 >• ft -fr to «!: L -c tt * it t X-tt* -y * - 
a, y > h * y y 9 > * *y e - a* -y - / - / h + y 

x h * f 9 > , ^ ( r - ^ 'J K r p t* a- ) ^ 
> K * V ^ 9 > • = A- h M x h ^ ^ "7 > » * 

^ U K y P t' A- h U > h *^ ^ *S 9 > . r — / * 

^ i) ^ * t v r o ^ * h n > h + '/ y 7 y » / — 

( B.t-Xrff+ff^O^+fAOX*-** ^ " ^ ^ 

+ y^7>, N — / — T^yxf-A- — r — 
A->f-A-^^h«r*>y9>, M-/»--r*yx^ 
A ,_ r _7'Dfc:A-i>u r — t z 



-223- 



ffiMfron + Gfr&'Cs : 9 s * w L tt ♦ « s : 

5 <0 & m L^n 

m = szfrr*>&v7>r it # » © ft # w «t ♦ * 
* «k tt ^ " * t * e & t u< 

".3-1 5 * % *f4L<ttl-10*T*oT* 

".5 **«Ttt#torcx*£fo<aas*fr**xa« 
* * « *o * & ^ v ^a^^iaffiflffSrfiia-r^K: 

*K % U C tt *«tefcS#fl>1ft L*<D , 3S 0- «: 



#M flfl54- 133 5(4) 

£ BB ft * # i 0-4 o *frc4rJ64i5*cH0u. 
*xfS©«?x*:§*K:-r&, * * & 2f fife *c u *i -> 

iTMtit Ui^tfi *«#*fct4t 
itfT***. » U A, » *M J- B 

L < . A Ktt s o-9 o CtJoltUU 

ft * < * * 2> <b . nTte&tLUnm 
**# it-rntt:jc^ 0 &tttt*$A&K:3£*4Tw:Q. s 

*tt^»*<t#«*^tt«j»©*tta>ft«* l< 

tt * «# <t ft-en-etnia* *ttpJS#©«##T 



au»u?t«*«ctt. ttsoiff*! 






t>rctta*jtt«»jw»f>fi.*iAo 


- 7f . * 3* 93 GO 




CC ^ ^ T tt 


• m 


«fc « t t t 




t c 


6^*^, * -t «9 < . ^ 7 > {fc 




X T , VMfifjf|JC|4t 


& v 7 y - 


A, £ 




- a, tt - 


0 H 




> S 1-0- 


c < 




i tmm.* 




4 *t . 


■s & t 


'i * 


ttHF-«fleo>-?y-^€fe - o h £ 


t © R IB *C 


X *3 


0 




*. f> 


n & * * e, iC . 5 ^ <fc * * S # 


© i ^ f a- 




© jfci * # # w: x -c £ tt ? 


✓ - a- a - 


0 H 


*4 ■> ') » t ORIS. *■ I W 7 


> -ft * m <p 


©*r 


flft«t^**^^t ©.» £ f* ffl k 


X -6 v' 7 > 


ft* 


^ifiD^ftffJM^WK: X * /£ 15 $ 


g pa f m T 


& c 










* © £flt i 





* <t * * . Ltib<Dm i **D*?Qmi&m*L*> 

^ « © * tt * »D^llfri:ttJI*o-C*l(l*^/uftL 
(K 41) tt . ^"0^««t««on«(Dtiftt 

4 4 tt#©*«ffl#**<i: UTS ^ Oto^ftKtll 
flft4§9!lTl^ii, ^ u * 'O ^ « tt , 

W*tt7l t'o-rc/t^Wft*W-«ir*f* ttft sr ^ 



-224- 











t , -r oft * a 




t>mh t C 6 IC * « * * 4r . 






<t 'J * a * a St * 


© 




-r * » * £ . ^tJttt^tfn-c^ 




C t T * A r . 


*«fHct«msft*«a*# 




Lttt, a * © 


& a , ft** "^^^ 


— 


* * ^ , sie « , 


jfeft > * * «fl. 


fl- 


4 £ . * x o* * 




at 


£fett££ft« 






* © <&* »tt Efi 




© 




# " >-aaflta©#?l&33» 


* 








•= * * a a c a 


^T/u v ^ h ) © a ?l a a in £ 


u 




c: ft t>©&a«a*tt*569§ 




<> <t -f < &3 * 




ft 












ic 






i> 


o -r * *> ♦ a 









} 

-Co. 6-8 HDy8KK«8t4o t ft. 7 9 

4 „ _ urn # ffift a t l. -c «. a*. £*«#<t 

*tfe©»»»»tt**9 , K* , 't**' " * « ^ * * 

**«icu-c, a*©B*affia**. * £ * 
tf^ij^-^vai**^. ^^a*«»« a *J 

#*A,,K>«fc^jfcLT#*5»*&<jrcg&:*tt*:tt 

**a*c*it*»a»tttt, aa©'**ai>. 

* 7* - a *> . u-A<fci), ft-fc*r$ai>4<i:©:5 

n a a * 4 £ic«B©aa«c(sa*c6 & . 

nt. «a***>**«a-c*>i>* a " * a * 
#© # a a set- r * *> c<i , a***© 

aitittJtX J>«*»f*«ffiVta'&'#««* 





•c at a -3 




a^a©aa^r 




• Kflr « 


* & rcti , «it # 


* * * tf-r & * 


»* 


© *#J £ 


ft « K.IB DT, t 


SL « « a - *so 


t: © 


flflE t t 




lea * uft)* 




-r ft rf x 


^ o 






* « IfC ^ 


& m * « * # © 


4fe a «c ssf-r h -t 


Oft 


* * 


ffl*co^rn, eft 


t **'*c a b * 




* CC £ 


-C^4^^i. — # *C 


a a . x »j 


> « 


S ft jfca 




*a«4i>f» 


met 


5 ft T 


^i:#^c?ft>S>o — 


» . ^ « * a * 


«= « 


. 3 O -f 


^' * > '/ * ?C & 3fe 




y - 


a* as * x 


y > -ft # * © ao 


* * * rc: x 5 £ 


«-r 


* f ? > 




ft *tt * h 


T $ 


^ ft** 


^ iff & "f * - L *fc itf 


~> X » C ft © 




0 As — 7 


a*Rffi rca-«tt recft-t t . 


&« 


t © N #c 






•> M 


* a** 




u /t * a>J ^ at u 


S *> 


ft -t© * 






a« 


ft BLS& & 


^jffiL^aaasj^^fie-r* *©i 




h ft £> a 







$s75*vmm* * * * -y 


as, >r y t * - 






A % M 7 f > ^ 




m -t 




ft^oaflsaattw-* 


is 0 


is- rc-r c n A: a a ^ 




* ^ w: * # ft £ * k& 


-c&a*#£ 


a 4r 


aa©ft« 






4»r$>&« arc. a 


<t {£ a ffJ <t U T =» - ^ h 




> # * , ft •* i' © 7jC 


^»ft© k 5 -f 1- - t a 




* c 4 % r $ i e 


A^^^cxi^'i^a 




aaaaa^^aa 






a m sl m rc it -< -c m 




, * 


tt&m<o* 4 h? * 








>t « -te 5 $ r * 




^ ^ 'J - h » T x -< 




^ -r 


<*ftrt:ffiaaSr^U 


«gT*j(iiffi, i$a^ 


* ^» 


^ d: aa 




0 




«a woaisftKc x o 


x m 


a u/t air ^a &a 



-225- 



tiTIC^IfiW, ifc«^*^tn UtjOiflfi* 

l 8 oflSfcAiT.* &&«&©#* 7 ? * => f*3 © ffi 

mj % ii - n - ^ ^ > f * 7 ; i| * 7 « K 1 6 
u — t K o * v x f * 7 ? ii, ^ — b 8 8 SB , 
T^t|^«i*»I!?a4#l-f*a'fr«*» * . » ' 

- T y* £ ;* ( 2,* — v^>^A-7^o=.|. UVU) 0 

tf*<b * o o * . tal^^»e a * . 



#B8iC?54- 133 5 (6) 
© ft If « ft' » o o«KWL-C^/^*T*>'*^ 

t i fC i ^ t P H » 1 0 <D T 0 ■lA.#*'frifc30e4> 

V »l X 

-C # « L ^ * 'i A,^s#*7k^»*flt ( it 41 M 
l, ffi * o s o I ttt^^» 

ft ft T ( 2 8- a sCJT-h^CCft # L 4 # 
T^y-^^^^-H J ( B£*LS*I*a»«.tt 

t£ 1 0 — 2 0m#O^C<t3O^^A>^t|*^.ft 
ft , S10 f $-3fjftiO*, P H 9 - 1 0 ) 4 5 0 

- ^ ^ 'J * ^ t -y / o ^ ^ h <J > h^-y>7> 

(«»<t*x*«*K ffi-a* r nil 6.o a j > 8.o 

^MTT«T*#U ^v*TtJ s C #C flu L 
ft-Ctt*>i5*( » o C TT © ttft 1 8 o -t > * 

-r x ) * » * a o v a « # « is <» • * » * ■ * 



i ^ = " n 7 7 ^ 34"rc*«i40*rti3t:i* T ^ 

* K * JIB ( ft £ * T a a > 3 7 ft , B #1 T o - 

3* ** ft *U ffiMfrs o * © * fl> Hfc ft ) * 4 88 
tt & ^ . ft ft ( i 0-3 0C )Tt^ll#U^ 

fj, jfc*5 0fflS£^>*'A'T$y:r*y- l *4« 

* 7B X. it a -o ^ T T £ X ^ j£ <t 3 D f A, -V »l * 

f i8i <£ £ , ^ y - -r 7 * * - h . .E it <fc # X & 

ft'. Ift^^l 0-2 0 m m % 810, ft# i 0*. 

PH9-1 o ) 8*9 oSRSrifti o^if ttIT 

L * o ft T *| 7 * r - > * * " A- * + ^ o f 

ffl J5£ ^ * # 7fc o 

J6K 2 Kfr^t^^t K ft HB 4 a* 7 "I — 
T^*Kfti!8Cifcl*7K , '*-*^A'ftflB. its <ft £ . 



7 o*) £ l 8B K ri> X. . ft*?TT7k*o o 85t Jd 
*.*©*>* itt □ M 'V 'J » ( , * S 

- r r * * - o * asft?xft«ttt. tt^ai 0 

— 2 0 m # % SlO.^-^ftao*. PH8-4) 

4 2 sSBfrft #TTifti o^tau-Cffi**<« 

t l . * ym 7 « • r - > * ^ * * •> r o tr 

A-hU>h+^-y?>(ffiift*» KBM50 8, 

flr.«it.*i*»» ) * offl*ft#TT*Ta#L* 

O ^ T 8 » C (C DD * L -C » BitKt B^IHIfH* 
L T £ Jo * L *> * ?LaftTttt»lH( 2 0 Ct 
ft 1 6 0 *>f X) ***ftO'V 'I 

* ffi * &it o 
f 'i * « # * © # m. fi 4 
i-^H^a^5^3^^*»i^©T^irtjs-i 

^ « M ) 8»fcttii*, ftS(io-aoC) 
? y x ^ y - a- i o « i JDX./t o o ^ t t < > $ 



-226- 



W 
j 

-n, Bftft^XgMft. ft * « i o ~ « o « 

BlO.^lfl 0 ^ t pH9<-10)4TB«* 

#fji o^tfltlTUo 1T»T«, r - y 

^ ^ lj * * + f r a ^A-h »J > h t '/ ? ^ ( I 
K BM 5 0 » % «tt<t?X*fl»ft) 8»t 

j»ffTT*Tffi#L* O^T8 s C JC Jo * L T . 

*C"C * L-CK£-£ L *> * ?L S ft T 

t> * 0 * ( 2 octttKs o * > 4 X ) * 
*> ffctt © f " 

££<£3ftft;&L. l o otOKfc^ts o^Mtt 
ttL*o £©»*©***«'«***£*-*** 



#53^54- 1 33 5 (7) 

t f y r** Kft?*( iSS* 7 « ' 

LT» £ & # * 5 ^ o y©IJfi%ft!«!Uc t 

©fr*©tt**»KSa«c*&»*ttH^. 1 8 2 

#_ IS & S I 4) %*a*#t:fctt«:^L*° 

ifc « « i - • 

it * « t L T * ft S * » * « ( * « « 1 ) * u 
«f ) * « tt • x * * x * 

^ A- » JI& ( SS (B. £ . U^K-A,VWBa?L, 

* * K * > & *! , E^^a & * 

T a * * » > ft # L A ft * * C ifc « « • ) * * 

Cfji:IRfffi-*8^' r ^>' TA '^ K ft » ( fi £ „ 

T £ y y ^ ) ^4?:)S : ffTl 5 S * ° > ft * L Jfc ft 

«CJt*«i— Jfc««*. Jt*fl«— Jfcfc«»* 

Jfc « « 8 — Jfc « « * ) KO^t, ffl7*CtR»K»(C 



8*MT&grffi©3rffiK:at*;t>i&£iL, ifcttW* 
© # £ t ® to b * n 

s« - * ? 4 i> > ^ ft «) L)ti»MESE«*C°i B . 

«l||ir i s < % f ° xK45i 5«:itL, iso 
C©*.*T**MttttL*o £©$«©£*** 

KUt^tft^ua, 4aa*MeaL-t%£ 

ft ft 09 T 

91 fl'-tt a K * V* -t . ft * it » K T ffl ^ * 
4,©rc&£;tra;a*ttraDW®r^ft«fcfl:jaL. 

R* M "C £ Bff a* t © !B & s»« SB to btiit * 

* n% * 

51 a ffil a frt * ^ -c » % 4fc * 1c » $ * ° K 4 



L * ft « fC „ %tt0MfC£ttL*» t < y t * 
K ft J* ft * L ♦ 1 5 0CT1 6^M»DiLt, 
& B J9 i ? $ ^ ■» ^ © ft *: «r ft* JSt L • 

toi«oit*tico^ -c & # l * fe 1 # . ai * 

* » K T * 80$Mt^L-tt&<AttfxlBtoC> 

Jfc « fll 8 - 9 

ifc#«8iL-C, *3$#l4«:i*»^ft#*©# 

t t © ft ± & AS b *L )t o 

* ft m i 

m»i© , »>IR3lil&«i««l*C»fl** *' ^ 5 s 9 

>f h*l 4 4 , ** >■ ^ ? -f h*8Ji4,iK>7 r 9 

« 3&»-frf*:©«-fifc«i - 4 K:x ^-C'&^UTtlK'fr 



-227- 



^T, *7k*»K* 8 l*«ir t * o 7t £ t 6 , 
ft «fl 10-11 

r » « * k it « « 8o**i*:i i * * > micm 

*Lt»fi(H;««i o ) % Tfr.K © fl ^ * 3E ft ft 
lilS^K^M M8114» (ifc*«ii), 

i sttfc t s * o ^ m&K 

mtni^u^ui, it *#t i o * ttieff 

* # , it I* #J i itti«M»ntii^< A«3»i« 

it* ~) it « 

( J i a . a, P. )Ktt**;t*:tett. fQ C « K 
-c * * * f*« l> , + -r * K-lfcteK i: $ W*tt.*K 

* L ft: i: C 6 * u-f-f-fv^^-v^— 8 — »T* 



4*RS<T?S4— 133 518) 

7 

4«( ne.A, p, ) t utA*tfti*L, * + 
.* K I* ifc fc X ♦) St^&tr&JSftL/tt u -f 

>f * i- s s - o -r$>£-f0*.*:iif*tt2>£*& 
it it o 

it «S #1 i a - i o 

T^$^*?A«( jis.a, p, )*ott, 
( it * 01 1 8 ) , 7^U*!)A#^«( JIfl. 

a. P. J-tOt t ( Jt * ft l * ) , Jt « ^ a Tffl 
i - * * **4f ( Jt««? ) Ott^Kad©.* 

T>v*^ a ^a«( JI8-A, F . ) ir £ & T 

loot 



i: * o * <t M-'ffiftiaflK jfcttfli f ) 



<Q> t$ & ai Bf i> 



BS54-1335 



®Int. CI. 3 
C 09 D 1/00 
C 04 B 19/02 
C 09 D 5/08 



24(3) B 1 
12 A 5 
24(3) C I 
22(3) C 3 



2102-4J 
6859- 4H 
2102- 4J 



@£BH B3fn54£(1979) 1 /§ 8 B 



1 

Mil* 



8 H) 



®# K 8852-67052 

@Hj ^ BS52( 1977)6 ^ 7 B 



3 F*rp*A«4TB17#l^ 

/&«frfi^*§365#itb 



w « * 

i # * (O 45 * 

< © ie a 

i. ff) * * * * -> 'i * % * m tt *> l. < n * # 

<t***hz*mm-*mu**K»v*-c. Hit 

^WOW^^KISTJL-C, <>. » - i » « * » t *> * 
ft « tit ** 

*• * ft 6 -> " »Ota*fft3^7 - 1 u u ■ * T ♦ 
* # % L < tt*#fttt©*a**#c0C* 



«ir. 9 u if 4>xO'« > flB ffi ft 30< — ft *C * 
«> *C tt . lttfflaS!i^()09>> ^KOIBIilfCI 

tt a* «> -6 « t it . 11 >a»«ftja£ETfi. — tf k: '* 
^ ar ife w ^ » :; ^ 5 r * o 5 j)j rtj e j" t v*. i 



* x £ o * i u * m>m m k i *> * m k 

iE.out.at a l. 

i«i«r *c a* u-r en **o*o 

vtti I: AW L» ** * * 5Eflt"t * IC ig 

*x*#t*tt40>-y-. e * <AfX*«»**« 

^ ^ * ^ o - x % r>r>» * 1 j ^ f ^ii, 



E»flt**a*L. i o c WJrHAW TO II T 

sic s -e * c 4»ci ^tn«»n^ 
ySr # « ic * * « 

# <* < w t r V il j t»l>t4 ) ICffi^ 

iE«B0fiTFil03M ^> Mrt, * tt 

# Ik ft © *ff r« e «. tt^fiflo^f nt*-, 

7^-o^fi^y-7, ? ^ 0 L ( 0 
« <t ¥ X * W * ) ntv%A»ffgit-> ■! 

*> ( Ph * - 4 J^««ITMe — ^ * * * S « 

4 * > . T>*-«?A-f^>t/tfI T i^ofiiD 



#E.V?5i- 133 5 <2) 

T . * * + V » * . 

Jl ttj s-n it * 

:> + ) 

KviA-C* H)^HtpC*ll»^ll»»oitff 

a it T » : » » ft^U« » : » T * !> . H © ft JBd 

©#**itf*i««flt*K*t>* to?**. 

> 'J * ♦ *»tt%L<ll*3'ttfcOWa#lT** 

«l>IV^t^(2 ► M T * =» * ^ ( 6-& l* |£ T 



0 » «a^xy--^T ? Jt z o t * >> - -r * ? 
C . * y - * „ * ;* M ( w J: IX B ft ft 

I^»t«fitt4*it> ( p*c»n&aa^t Ltc 

t v * 4 t <f t 4 * t * V I <t> V -V 

tit>-< t *> * *^^r-ric<t2ji^«T*9. hi 

□ -f a, ■> 'J JJVlO'ftilf^ 7 > it ^ » i o 
Lt KT64, ***Klc***-f« 



t ^ ii t/ - ► % ■-tKo + vroe , ^>^^v 

* * ij U - > % l-tKo^V-l-^o^T'o 
fAy**¥u-K, K-y-f"o-*T*¥*T 

i V. w - y * p — ^ y # ^ <h*-t * r % t * ¥ 

y * * M 4 ' a > A. 

«i. LTtf, * £ * * u 

> % 7 o u > % 7* * i> J > ♦ -f y 7* u > % 

O 7 f > . * * I* > % • — > <X W > . 4>> 

A- * ti- \S > % 'J€=>A>Y*'X> % » ft ^ ^ % 

r ° f^>flttr-^ % e - -vi - f a fl: * - 
* . * <t * - " r v * £ . y**T*iiw-* % 

j f * 7 M U - f , D-7*"*T^¥u— > % 



.-'7 

«MTf5^- 133 5 (3) 
jn*7MU-^jD|T^i| 

*l*^t*. y***y^*¥u-K % x r a, y 

T + * / f 4 i) u — ► % * — x*-a*-n+.>jv>^ 
^ « u - K 99U*y**Uu— / i| 

a, > * * ii u - k © an * y y * »i A'tx^t*, 
* > c n t> ft » * u ^ * * * # * 

nw«og^rffl^(,ni7*t k * * « a 

*>>*ttT*+K»». 7 J /-A«ft«t|7>l 
+ K if J» * * + ^ > {£T » + V * M % T * ¥ >w fl! 
T a- * K « * , **+f***ttTA.*K«». 

j,K+i/i*t**ttt. * 0 a a . 



fR tfl © ^ A *' t '/ ^ J ^ J rff t H § If / || /y 

T * 5> . ff*L<l44ft-»-l a o£>«HO%©# 
* fX n * * IRtf^t oWT#£*»<t*^L*7> 
Ik ft *>< ffi « T * i^toov«Xi»i**o 
«*fc^Xt>tt*ff**-h#T* < W ft T tt * 0 

= °<y* 3****>*Cf2, * » 

+ hGtxmt lx n-r > {t%m& 

to A T ^ v . a. i Jt.tf • *y*rAT£> % 

+ *7 4 - > 4 f OHDSK7 i >» % y * * s - a, 

T;> % h <i * * ✓ - a T £ >^i'07*i;- 

t i > % t' »i ^ > % t -< u > rt £ © Jd| ^ T 

" 7 * 3 t ■> ( 6A^|17*3f>7^3ti') 



v ? > <t** c jwt, r ^ * > ft** j t m w-t 

h ) 14 . J-fcL**' 

x * + y > 5 > % *> ( r - ¥ V 7 o a, ) 
yK + i/C/?>, X => *> Y V x h + *s *s 1 > % \£ 

^ ¥ v y 7 o f * h m y k ^ c/ y ? > . r - y ^ 
* , 'A-*-*->rae , A.|>¥y> + / - 



* ^ L 14 * o : a oo«H^fftL<* ft**** 
tf^oin^«#iCtl J o : s o * L • 6 : 
» ©*tf ^fft Ha* 

##fli»©««^©ia***m#*ttic*tL-ca* 

5 «*»Ttt*3DKX*Kf&«*»*>Xtf* 
ft* 1 L < I4**«*a**tt L*© h> X&tc 



fcPflAW— 133 5 (4) 
a*tftf>©flta©«<frr4. A^lf>ic^»ti 

jr-cast-t^t^icx oT> " j»i^*itu 

a **« «r«***>»C*4 J- e 
^« fir * o c j- , »a ( a* i o i oc 

L < * AfcWKtt * o - 9 o CttcitiCilC 

*fr««-f4*CL*#oT«*«©te*f41**K 

ft * < * * * tO^fflt Ut«4^ 

*•# ittnttu. iAfftt«4(c$ii tic o, > 

L**a©ft*tt«sf**ict?v»Ttt. eft** 



an m l * « 


#Kf4. ttio 


J- 




a 






tt * » 36* » *> ft 










C t < * 5 




L 




K 


\s* X 14 . »B 


t t 




.t 




S 


f» n * t c 


6 * L> * > 


* ^ < . f * > 


ft 








X *> T . * 


« » U * ffi *C 




ft -r 




9 V - * £ 


- - K * 4 




CO 


T As 




- *~ - 0 H 


* * o r«i *c 


& S C # 


m 




> 


S i - 0 - C < 


O © # M 




r 






t It « 2 ft. 


t ft. *i « 


* ^ t*« J3& © 


A' 




■> 


* * fc * " * 


u -y- * ** © 


/ 5 y - ^ ft - 


0 


H X 






^ i- i - 


C-C< « * 

1 




•t h 






A o /- 3 ^ 


c 

rc • * > ft * 








x ^ ir Ar g6 ft 


O JDO * # W 




* 


*y 7 


✓ 


- a ft - 0 H 


* e > " * 


4 © fit £ • X 




> 7 




ft * * <P <D 3fT 


« * t * m 






X 


h •> 7 > ft # 


9i (0 ^ # AD 










t & T e -6 






















o £ a t ^ r 



TtttO^tt* 2B»*i: 14 A* o • -^^ft U 

At «i «4 * ^''svxtfirai-frtt©**©*!!* 
*ftA^.^i©r*>o-c» a^oe^K^^ti 

^^tt^lkliltKit^/iiit^^^ -t© 

flltiittTffl^ii, fi' « * © IB . « S • 
«*«tt>X ^*«*#f*©/tfe^tt. **t© 
«*tt?ii*©-fCft7t^ftt^-*tW-fi**t* 



•**ft*tt> Wftt#i*it^4ti t*4, 

x«^lc*fflUi«i**Htil ( il ft © 
4ft* *£jttf v J*fl, TJW<**^A % 

*xy T +ft#*£ % > x # * 
4to « >«ift»a^, >j>at±«ttft£ftM 

&©ftftftfttett*«ft*C i £ * < ttSff 

kx otf L^[;*tt#if4«n4i t % tea* 
ttaaftfr«ft**e£#x*A* r * » *>• * 

ftT*ffi«tf»« £ LXtt. *ft. «ftft*£L 



tif,oi*«Ittx«**c>rti'i' « * ft # tt 
Aft, B*^i-« oil <0*i^t««it* 

tf* M r.^ *o-fc«*ftft. WWW 

***i*c*i?Atta£fetf. A ft © ~ * ft 0. 
a 7* u - ft P . o - * * $ . ft-ttft 

t ! a-f^ftRtf* fit 

* at • ftft**##«ttX*>!>* 
*© 0- ft ft*ft *tt X *> £ ft*Ktf. ft***© 







4^ *> 




A 


*c ft ft 






ftftft 


ft 




t ft 


ft 


L X. 


ftft*** ft 


L 


Aft* 




£ t 






ft ft tt 




01 



- 






C t * T I A » ft*ft©ftft * 


*9» 


m 




X 






u 




a* * 


tt ft«* t Lt, 


T 


€ft 








i y r 






y 


ft 




* 


X 


.*k # 


« ft . -f y ^ t * 




t tt 




ft 


tec IS X 


. >t i ^ a n 




y • ^ 


X 






* 


>■ 






A* 3 ^ 




ft 


c © 






i » #a 


x a eft * 


^ LUom 










ft 


# 






« 3»-f 




c 


ft ft 




o 








n ^ <o 




ft 




ft 






T 


A, 7) H 










h 


*^ " * * 


* #© # ft K 








ft 






ft 


CO 




» e *> 


A ttttft 


ftf 


on 




K 






< 91 h * 


x tf a 






t 


£ 


ft 






* * t 


ft ^ L* ftfl 


n 


k -r 


A K M o X 




* v% a*. 


-ft *C £ ft • 


v x c/ « 


* # * 








X 


ft 


ft 




Ui 


i X I 6 * ft d . 


«• 


> a 


* ft All 


« 


tt «* X 


ftft. *«* 




ft(«4 






L 


X 


D 




Ar 


► * -* 


> # » . ft * £ O 


* 


mm. 


* n -c v> * 


t 




A o — ^ . V 


■j a * 




O 


K 




•4 








ft >«r 






* n 


. s o -f 


At 




* *-f ASK 






93 


*C 


X 


h 


> 


If 










y - 


*> m * x v 


•> 


* > ft * 






ft tt X 


ft 


ft 




X 








O . 


^raafttcit^x 




&r 


A v > y - 




ft » 5 f) 


K S9 AS 




* 15 O 


* 


ft 






u 


X 






^ #ft*o-^ 9 f,r 




T f 


> ft # W ^ 






L ft # *> X • 




-tf *c 


ft 




ft 


£ 




* 




fix* 






* ft 


* - r *i 


* 


* * ft ft' 




rti L X • 












7 






^ . 3 


T X 




£ * 






* H # fc 


iffiL, «ft 


ft s « *c 










i: 


»C 




u 


X * -r 


<'n*tfftttfr* 






» ft -fr t* «H 


© 


y 'i * fc 


£ St t LAI 


*ft « L 


SB ft T 


ft 






>ft 




ft 




« * A 


^nfteftft/tift 


14 


3 b 


*c -t © ft dtf 


rC 


IIBH 


W * £ H 




tux 


i 




m 


»J 


ft 


T 




ho 






ft a 




u /t « m 


km war 


A % o t 


a: « 




o 




ft 






X 


-> x fe 


au^ft(fena£A 




b n 6 « 












* 


o 




ft 


ft 













WT»C*J|*K JtltM**-?* U^OWU* 
a: ft W k * A, b *f& * to*. * 4 © T tt * Ia o 
( T * V * ^ * © « ift «-) 

«K#t. **S% JIT o - ^ * « it 

i I W ? O 7 5 x * K 4 V 7 a y£ a, 7 * * - a, 

i n»un, tt* tit*©** 7?^3Roi 
0C*K**CKMSL% at t ^7 ^ U i/ - f mo 
» , «u — h 6 « SB , * u > 1 ft 

T>>'*a*4BJ0*£*Jrf*a*»fc ft t , a' 

- T ^ ( l,*-^>*^7Uo-h 6 

SB I £ iK*MS»flflfr*fLT*T* 

one *j a t oxfid«««iflf««^4ui. c 



nW35*~ 133 5 (5) 

© * tt * * 5 0 0 «|CJ}Lt^>t*T,Vl^ 

J - » \ o i»*«5t^K»#-ri 
tUi -» -c * B J» 1 o © t * 'U^IH*^ 
ft « JV t * & . 

f « **#*©#*« i 

t-fr tt L * t * i; ^ ^ E ^ft-* * ( -ft ift « 

* « T ( s C ) tt^K*i» L*D^ 

■fftl 0-8 0 • « OAft 3 o il a ft 

« ; eiO.tHtO | t ? H 9 - I 0 ) 4 I 0 

( IA«ruuMij) a. o 

r <: it * TtHTH^ o ^ t « » c < a * L 

fttttii M( i u CtO^Ki I o * > *- * 
4 x ) * * ft tt © f m * «**i§a*ttt*e 



* ►* # & ( ft ift * ♦ -roo^ite, b«7o- 

* <* h m » o * OTk&nm ) ♦ ♦ » * 

ttfc*. £ B ( i o-i oc ) x + * m * l* # 

f a a * • */-*t**-ii. b *ml ^ is «» 

P H • - i o ) a 9 o 88 * IS 1 o^fr*LT*T 
Lfco HTH7tt% r - y / * u * * ♦ •> r o e 
^^'iyh^^^9v(i8iia45» I I x m i , 

LtSlo^LO, ^L6ft ttt<> i 5 * ( i OCT 

* « o t > t^^f X ) ') # « £ 
fi « *t fr * ft -» 



T O o > 4 6 ft % Btt7o-.<t*«l*).ffl»7> 
t 0#) 8 1 » K *Jt . « #* T T * » 0 0 R ttB 

**©*>♦ o -f / ^i. i| * ( ftfl^, *y 

- * , * * _ o % a«flr*i*«*u a*ft i o 

- I 0 « » % 6 10,^**80*, PH8-4) 
* M > f J > ( K B M ft 0 8 % 

o^r« s c rc ;» * l t * raaatrcT 

LtSICifL^, *.QftTttt>i$*( * OCT 

c>' litest**** 

K->wV*k.aiL, -n + ^ h ^ t ^' > r ( tfjfc 

« «#) «BBirtti&^ % * » ( i o-j oc) 
T + ^*C*^LJlj6sb» * M o B t > t ^ 7 
< y x ^ / ~ ^ l OfttiDJt/to O (a t 7 f y g 



BIO, t*t> • * * 0 ) 4 T iBt 

* ^ »j * * + ^ y o * * ► « > ( n 

A*. KBUft o a % **<t*I»«i* > • »* 

» » T r wt « * L% sick: aom u x * 

niac *ct * *M«# ltkis* to* Jififtt 

* Jlfl l 

> f ttfrlmof/ 

*t)K* ftEOft' V » «*#o*«fl i « It X 

o T *tfi\* ****** i * * o K 

HI HI^L, i o ecoiKt i o»H)A 

ft & t)» Tfc t> 



fcMTCW- 133 5 ff> 

* * « » 

iss « * L-c^fit^oBiferfii < ♦ »7n o " > at 
x i> i ottitt m ^Ltto 

it * « i - a 
fr ts * es ft ) ( it #< » ******* 

* * ft ( iS iR £ . K?K-*»»B»tl, ^ 

^p;t^>»«, sa a* a « » * itckii 

it * * l - »*CT $ ✓ v * * K * ( & & £ , 
▼ i 5 » * ) H»ltl » f *»>fe*L)tft 
*(it*«i-*it*:«** Jt**»-Jt**»% 

it ttfll « -it**M )k:o^x. 

<t***£**WL>ti**it**|i-»Ttti * 



-arm ii»M«rtri»^-^iL» a * tr 

* nn • 

t * * u « » < *« a ^i) - t - ji s e sB* 

0-8141,0. I • If > ttEttf'J*?!*'* 

c#ar*i-4Ki.,T#fiL* « 
< ****** 

«SMT4l*t ^ © *S £ 3« S *i> o n * ^ 

* A « 4 

* £ i it :# -c % U r£ 't r = * * ° > ^ 4 



L***K % *Jf#l t K £ft Ltt* T i y r a, + 
K L ♦ laotTift^MaofcLT* 

toifon*tt*co^ t t* « L * » * * tfl * 

■r ft & ip t 4 atni]e^Ltu(fc%tiK^f) 

n * * *> ± e 

Jt*fli 4 Lt, *JiW4K:x*»*jfc**o# 

J> K it * #M Tffi^^j^'t'/J^t^iit L 

it * f>J « £ U. IRKiO^ICUIili'KT £ y 

t *t Ka«tai*LJt»«K:o^-c. J* * * » 

r o 5? & * h n rt « 

* ^1 6 

?fi ^ *v «» > e & fc & a « & ( m a * * * > ^ ? 

-f h ♦ $ t , BX^' - A M > ) ICV 



v»-c. »*M *■ t t a . 

)k«f|n-n 

RHflfftCJtttfliOftKfri t # »>»KI 

* Lit » * ( Jfc * #1 I o ) . tlC'l^lfift 

»K***t*->fcit%. it** l o v jtttfl 



»R5"54- 13 3 5t8] 

* A * » 

*ff ( J X6 • A, P, )^U-C**tftjttL, + * 

T*U*9^«i JI8.A, T ( ) -t O -S t . 
( iktW » « ). T>u<*^*!>A^^a:( J 1 8 • 
A. *. ) * O* * ( Jcttt* i ♦ > . Itfe^a tffi 

^^i^t->j^t^*wt * » * * « > » *s l 

* * * « 

< = » 7 A Ml JIB. A, T t ; VI {/T A. 

* ^ * 0 a * # * t JI«-a, r, j * '* o * * 



r» o &Mix>mtom Lit mmtc-o^x + + * u* 

* * z * it t t Km 9 *nm ( it mm*) \ 



NO. 109 t? 13 




(19) Japan Patent Office (JP) 

KOKAI TOKKYO KOHO 

(11) Laid-open Application Number Showa 54-1 335 

(43) Publication Date: .December 27, 1991 



(51) Int. CI. 2 Id. Symbol 
C 09 D 1/00 
C04B 19/02 
C 09D 5/08 



Examination Request: None 



(52) Natl. CI. 
24(3) Bl 
12A5 
24(3) CI 
22(30 C 3 



Office Reg. No. 
2102-4J 
6859-4H 
2 102-4 J 



No. of Inventions: 1 (total pages 8) 



(54) Title of the Invention: COMPOSITION FOR SURFACE TREATMENT OF METALS 



(21) Application No.: Showa 52-67052 

(22) Application Filed: June 7, 1977 



(72) Inventor: 



(71) Applicant: 



Yoshiaki Miyosawa 

Address: 4-17-1, Toyawata, Hiratsuka-shi 
c/o Kansai Paint Co., Ltd., Department of Technology 
Kansai Paint Co., Ltd. 
Address: 365, Kamisaki, Amagasaki-shi 




Specifications 

1 . Title of the Invention 

COMPOSITION FOR SURFACE TREATMENT OF METALS 

2. Patent Claims 



(1) A composition for surface treatment of metals in the form of an inorganic - organic 
composite, comprising: (a) water-dispersible silica, (b) a water-soluble or water-dispersible 
organic polymer resin, and (c) a di- or trialkoxy (or alkoxyalkoxy) silane compound, wherein the 
mixing ratio of (a) and (b) is within a range from 5 : 95 to 95 : 5, based on a weight ratio of 
solids, and the addition ratio of (c) is 0.5-15 wt.% based on the (a) and (b) mixture solids. 

(2) The composition for surface treatment of metals as described in Claim 1, wherein the 
particle size of the water-dispersible silica is 7-1 00 urn and PH is 3-4 to 8.4-1 0. 

(3) The composition for surface treatment of metals as described in Claim 1, wherein the 
water-soluble or water-dispersible organic polymer resin consists of an alkyl copolymer resin an 
wkyd resin, and an epoxyester resin having an acid value of 20-200. ' 

(Translator's Note: Claim 3, as written in the original, makes no sense. The translation is made 
based on the text of specification). 




MO. ±KJO 



3. Detailed Description of the Invention 

The present invention relates.to a composition for surface-treatment of metals in the-form 
of a silica composite containing silica (silicon dioxide or anhydrous silicic acid) and an organic 
polymer resin. More specifically, the present invention relates to a composition for surface 
treatment of metals in the form of a water-dispersible silica composite which is suitable for 
§ forming transparent foe-resistant coatings of high hardness and good wear resistance and which 
requires no washing with water after treatment. 

Chromating and phosphating have been usually used to protect metals from corrosion and 
prime their surface for painting. However, a toxic effect produced by chromium on the 
environment has recently become a serious social problem. As a result, surface treatment 
employing chromic acid salts now requires a very expensive equipment, such as waste water 
treatment equipment and equipment for preventing the dissipation of chromic acid fumes in the 
course of the treatment. Moreover, there is a danger that the elution of chromic acid from the 
conversion coated film will become a source of environmental pollution. Furthermore the 
above-mentioned phosphating treatment typically employs zinc phosphate or iron phosphate 
coatings. However, since the phosphate film is usually sealed by rinsing with chromic acid to 
provide it with corrosion resistance, the environmental pollution with chromium cannot be 
avoided. In addition, there are problems associated with the treatment of waste water containing 
metal ions and reaction enhancers added to phosphating compositions, the treatment of sludge 
formed in a large amount by elution of metals, and limited possibilities of process automation. 

The inventors have conducted an intensive study aimed at the resolution of the above- 
described problems and development of an environmentally friendly method for surface 
treatment of metals. The results of this study demonstrated that a dry film obtained by coating a 
metal or phosphated metal surface with an inorganic-organic composite obtained by conducting a 
reaction of a water-dispersible silica and an organic polymer under the specific conditions has 
corrosion resistance and priming properties similar to those obtained with the conventional 
coating prepared by chromating or chromating and phosphating, or superior to them. This 
finding laid the foundation for the present invention. 

The research conducted by the inventors showed that the inorganic-organic composites 
prepared by using silica as a necessary component and conducting a reaction of silica with a 
water-soluble or water-dispersible polymer having a hydroxyl group in a molecule, or a polymer 
of an organic solvent type (for example, polyvinyl alcohol), hydroxyethyl cellulose, starch, 
polyester resins, alkyd resins, epoxy resins, acrylic copolymer resins, and the like) demonstrate 
an anticorrosive effect. However, the composite system in accordance with the present invention 
which employs a di- or trialkoxy (or alkoxyalkoxy) silane compound was found to have an 
especially good anticorrosive effect. 

Thus, the present invention provides a composition for surface treatment of metals in the 
form of an inorganic - organic composite, comprising: (a) water-dispersible silica, (b) a water- 
soluble or water-dispersible organic polymer resin, and (c) a di- or trialkoxy (or alkoxyalkoxy) 
silane compound, wherein the mixing ratio of (a) and (b) is within a range from 5 : 95 to 95 : 5, 
based on a weight ratio of solids, and the addition ratio of (c) is 0.5-15 wt.% based on the (a) and 
(b) mixture solids. 

The inorganic-organic composite used in accordance with the present invention consists 
of a mixture of watcr-dispersiblc silica, a water-soluble or water-dispersible organic polymer 
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resin, and a di- or trialkoxy (or alkoxyalkoxy) silane compound, and can be prepared by mixing 

? eSe com P° n . ents 211(1 conducting a reaction by heating at a temperature within a range 
from 10 C to a boiling point 

The water-dispersible silica employed in the composite of silica and an organic 
copolymer resin in accordance with the present invention (referred to as "a silica composite" 
hereinbelow) is the so-called colloidal silica. It has a particle size of 7-100 urn, preferably, 10-50 
\Lm. It is usually supplied in the form of an aqueous dispersion and can be directly used for the 
purpose of the present invention. 

The colloidal silica with a particle size within the above-described range can be used 
either in an acidic or basic state of aqueous dispersion; the appropriate state is selected according 
to the stability region of the water-soluble or water-dispersible organic polymer resin which is to 
be used. Thus non-stabilized silica (PH 2-4) marketed under the trade names of Snowtex-0 or 

S "°^°^T faCtUred by NiSSan Ka * aku K °gy° K " can be »sed as an acidic colloidal 
silica. Silica (PH 8.4-10) stabilized by the addition of microaraounts of alkali metal ions 
ammonium ions, or amines is an example of basic colloidal silica. Such a silica is marketed 
under the trade names of Snowtex-20, Snowtex-C, and Snowtex-N (manufactured by Nissan 
Kagaku Kogyo K. K.). 3 

Among the organic polymers forming the silica composite, the acrylic copolymers are 
water-soluble or water-dispersible acrylic copolymers synthesized by a suspension 
polymerization method, emulsion polymerization method, or solution polymerization method 
using the usual unsaturated ethylenic monomers. Monomers containing hydroxyl groups and 
monomers containing carboxyl group, which are the necessary components among the 
monomers constituting the acrylic copolymers, should be contained in an amount of no less than 
2% when the monomers are mixed. It is preferred, that their content be selected within a range 
from 8 to 50%. These functional monomers are employed not only to make the acrylic 
copolymer water soluble or water dispersible. but also to serve as reactive groups interacting 
with colloidal silica and the below-described silane compound. Specific examples of unsaturated 
ethylenic monomers having a reactive group in a molecule include 2-hydroxyethyl acrylate, 2- 
hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl acrylate, 2- 
hydroxypropyl methacrylate, 2-hydroxy-l-methylethyl acrylate, 2-hydroxy-l-methyIethyl 
methacrylate, 2-hydroxy-3-chloroproplyl methacrylate, N-mediylolacrylamide, N- 
methylolmethacrylamide, acrylic acid, methacrylic acid, crotonic acid, itaconic acid, maleic 
anhydride, and the like. 

Appropriate amounts of copolymerizable unsaturated ethylenic monomers can be added 
to the above-described necessary components for the purpose of improving the hardness, 
flexibility, and crosslinkability of the resin. Examples of such monomers include ethylene, 
propylene, butadiene, isoprene, chloroprene, styrene, oc-methylstyrene, dimethylstyrene, 
divinyltoluene, (illegible), vinyl propionate, vinyl ether, vinyl chloride, vinylidene chloride, and 
the like, acrylic acid esters, such as methyl acrylate, ethyl acrylate, n-butyl acrylate, isobutyl 
acrylate, 2-edwlhexyl acrylate, and lauryl acrylate, methacrylic acid esters, such as methyl 
methacrylate, ethyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, 2-ethylhexyl 
methacrylate, lauryl methacrylate, and glycidyl methacrylate, acrylamide, acrylnitrile, and the 
like. These unsaturated ethylenic monomers are added in appropriate amounts according to the 
required properties of copolymers and can be polymerized by the usual synthesis methods. 

The well-known alkyd resins obtained by the usual synthesis methods can be used for the 
same purpose. Examples of such alkyd resins include oil-modified alkyd resins rosin-modified 
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alkyd resins, phenol resm-modified alkyd resins, styrene-modified alkyd resins, acrylic alkvd 
resins epoxy resin-modified alkyd resins, silicone resin-modified alkyd resins, and oil-free alkvd 
resms (polyester resins). The above-mentioned epoxyester resins are the well-known resins 
modified with fatty acids, carboxylic acids, and the like. They can be synthesized by 
estenfication reaction of carboxyl groups of the acids, glycidyl groups present in the epoxy resin 
and secondary hydroxyl group. ' 

For these organic copolymer resins to be water soluble or water dispersible the acid 
value of the resin is selected within a range from 20 to 400, preferably, from 45 to 150 If the 
acid value is less than 20, the resin can hardly be water soluble or water dispersible If the acid 
value is above 200, the coated film has poor dryability and resistance to water and is unsuitable 
for practical applications. *«»u.iauie 

In order to form a composite of colloidal silica with the organic copolymer resin 
synthesized by the usual method, the resin should be made water soluble or water dispersible 
^nine compounds are the preferred additives employed to attain this object. Specific examples 
of amine compounds include aliphatic amines, such as monoethylamine, diethylamine and the 
like alkanolamine, such as diethanolamine, triethanolarnine, and the like, and cyclic amines 
such as pyridine, hydrazine, and the like. 

The di- or trialkoxy (or alkoxyalkoxy) silane compound which is employed as the third 
components of the composition in accordance with the present invention (this compound will be 
referred to as "a silane compound" hereinbelow) serves as a catalyst for the formation of 
composite of the above-described silica and organic copolymer resin and also plays a role of a 
crosslinking agent for these two components and a role of an agent bonding the coating film to 
the metal substrate. The silane compound is selected appropriately from the following list of 
compounds according to the type (acidic or basic) of the aqueous dispersion of colloidal silica. 
Thus, examples of appropriate silane compounds include divinyldimethoxysilane, divinyl-di-J}- 
methoxysilane, di(g-glycidopropyl)dimethoxysilane, vinyltriethoxysilane, vinyltris-P- 

methoxyethoxysilane,Y-glycidopropyltrimemoxysilane,7-methacryloxypropyltrimemoxysilane, 

p-(3,4-epoxycyclohexyl)emyltrimemoxysUane,N-P-aminoediyl-^propylmemyldimethoxysilane, 
N-p-aminoemyl-y-propyltrimethoxysilane, and Y-arainopropyltriethoxy silane . 

The mixing ratio of the water-dispersible silica and water-soluble or water-dispersible 
organic polymer in the composition in accordance with the present invention is within a range 
from 5 : 95 to 95 : 5, based on a weight ratio of solids. When a coated sheet is processed the 
preferred range is from 20 : 80 to 50 : 50. When the coated sheet is not subjected to subsequent 
processing, the preferred range is from 50 ; 50 to 95 : 5. 

The addition ratio of the silane compound, which is the third component, is usually 0.5- 
1 5%, preferably, 1 - 1 0%, based on the weight of solids in the first and second components 
together, that is, in the water-soluble silica and water-soluble or water-dispersible organic 
polymer resin. If the amount of the silane compound is less than 0.5%, the reaction-enhancing 
effect and crosslinking effect of this additive cannot be clearly demonstrated. If the amount of 
the silane compound is above 15%, no significant increase in the effects can be expected. 

In th* msottfoatuce of the silane composite composi tion in accordance with the present 
invention, an aqueous dispersion of silica and an aqueous dispersion or aqueous solution of an 
organic polymer resin are mixed, and then the silane compound is admixed under sufficient 
stirring. 
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The ratio of these components is usually adjusted so that the total ratio of solid 
components in the liquid mixture be 10-40%. Such an adjustment facilitates the proceeding of 
the reaction. The liquid mixture prepared by the above-described method is matured under 
normal temperature, preferably, at a temperature no less than 10°C, to obtain a silica composite. 
However, in order to obtain a strong coating film, the liquid mixture is 'preferably continuously 
heated at a temperature within a range from no less than 50°C to no higher than the boiling point 
(usually about 105-1 10°C). More specifically, the above-described three components can be 
reliably bonded to each other by heating at a temperature of 50-90°C. The viscosity of the liquid 
mixture gradually increases in the course of heating, but then becomes constant and shows no 
further changes. This moment can be considered as the end point for heating. Usually, a period 
0,5-5 h is required to reach the end point. 

Chemical interaction between silica and the organic polymer resin in an aqueous 
dispersion state during heating has not yet been clarified. When an aqueous dispersion of silica 
and an aqueous dispersion or aqueous solution of the organic polymer resin are heated 
individually or in a state of a mixture, no increase in viscosity is observed and a transparent 
coating film cannot be obtained. On the other hand, when a system is heated which additionally 
contains the silane compound, as required by the present invention, the viscosity of the system 
increases with the heating time. Therefore, it can be assumed that a dehydration condensation 
reaction proceeds between the silanol -OH groups present on the surface of silica particles and 
alcohol -OH groups of the organic polymer resin under the effect of the silane compound as a 
catalyst, and covalent bonds of a ->Si-0-C*- type are formed. Furthermore, the reaction 
between the carboxyl groups of the organic polymer resin and the silanol -OH groups present on 
the surface of silica particles can apparently form the -*Si-0-C(=0)-C<" type bonds. Moreover, 
the reaction between silica and silanol -OH groups formed by the hydrolysis of ester positions in 
the silane compound and the crosslinking effect of the silane compound based on the interaction 
of organic groups present in the silane compound and the organic polymer can also be suggested 
as possible reaction paths. 

Cohesion and gelling occurring when an organic polymer is mixed with silica within a 
range of hydrogen ion concentration in which colloidal silica is most unstable, that is, a PH range 
of 6-8, and absence of cohesion and gelling in a system prepared by heating the mixture confirm 
the formation of bonds between the organic polymer and silica. 

The silica composite composition manufactured by the method in accordance with the 
present invention combines specific features of silica and organic polymers and can be employed 
for various purposes. In particular, since the silica composite composition can be manufactured 
as an aqueous dispersion, it can be used as a liquid coating material for coating various surfaces. 
The resulting coating will combine fire-resistance, hardness and wear resistance of silica with 
flexibility and excellent adhesive properties of the organic polymer. The specific feature of the 
invention composition is that it makes it possible to form a fire-resistant coating having excellent 
transparency and flexibility, especially when compared with the conventional silicate-based, 
inorganic fire-resistant coating materials which had practically no flexibility and multicomponent 
fire-resistant paints using organic film-forming components and capable of forming only non- 
transparent films. 

An additional specific feature of the silica composite is that it has high adhesion to metals 
and protects them from corrosion. 

Examples of substrates which can be coated with the composition in accordance with die 
present invention include the usual metals, for example, steel and cast iron, aluminum, zinc, 
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galvanized steel, tin-plated steel, steel treated with zinc phosphate, and galvanized steel treated 
with zinc phosphate. With the metals of the former group, the direct surface treatment effect is 
produced. When the phosphated sheets of latter groups are coated, the effect is that of sealing the 
phosphate film. The invention composition can be also used as a sealing agent for anodized 
aluminum products (alumhe products). *" " " 

The surface treatment composition based on the present invention provides the above- 
mentioned metal substrates with high corrosion resistance and serves as an excellent primine 
coating. y B 

The coating film on the metals treated in accordance with the present invention can be 
prepared according to the object of their utilization. Thus, surface treatment for paint priming 
usually involves the formation of a film having a dry thickness of 0.5-8 \ua. Furthermore, when 
special prime film is to be obtained, it is preferred that the coating film has a dry thickness of 5- 
80 jim. The film thickness can be controlled by adjusting the content of solids in the silica 
composite with water. Usually, the composition in accordance with the present invention has a 
content of solids within a range from 5 to 40 wt.%. Furthermore, if necessary, the usual 
corrosion-preventing pigments, such as pigments based on molybdenic or chromic acid and 
anticorrosive agents, for example, phenolic carboxylic acids, such as (illegible), and tannic acids, 
can be added to additionally improve the corrosion resistance. 

The composition in accordance with the present invention can be applied by the usual 
method, that is, by brush coating, spraying, roll coating, or immersion coating. For this reason it 
has a wide range of application, from coil painting to coating of moldings and outdoor structures. 

Furthermore, when the substrate is made of an electrically conductive material and the 
dispersion of the silica composite is a basic dispersion, a uniform coating can be obtained on the 
substrate surface by employing an electrophoretic painting process and using the substrate as an 
anode; such a coating process is based on the fact that the carboxyl groups in the composite are 
charged negatively. 

In order to dry and cure the coated film, it is naturally dried or thermally cured for 5 s to 
1 5 min at a temperature within a range from normal temperature to 250°C. 

The mechanism of an excellent corrosion-preventing effect produced by the silica 
composite in accordance with the present invention on metals lias not been completely 
understood. Metals and zinc phosphate films are typically considered to have polar surfaces 
consisting of oxygen and hydroxyl groups. By contrast, the silica composite contains reactive 
silanol groups derived from colloidal silica, sUanol groups formed by the hydrolysis of the silane 
compound, and amine compounds having an anticorrosive effect. Therefore, these reactive 
groups are selectively oriented on the metal surface and form strong bonds with the metai. As a 
result, a layer containing silica from the silica composite as the main component is formed on the 
metal surface and an adhesive film containing the organic polymer resin as the main composite is 
formed on the silica surface layer. 

Aminoplasts, epoxy resins, isocyanates, and cationic compounds, e.g., of titanium, 
zirconium, and molybdenum can be introduced as crosslinking agents in the silica composite in 
accordance with the present invention as crosslinking agents. Films obtained by curing with such 
ajpnts demonstrate excellent alkali resistance. Furthermore physical properties of the coated 
lilm can be adjusted as required by mixing the composite with the usual water-soluble or water- 
dispersible resin which has mutual solubility therewith. Moreover, water-dispersible (illegible) 
such as cobalt, manganese, lead, and the like can be also added as curing enhancers 
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The film formed by the silica composite in accordance with the present invention is 
perfectly transparent and has a high hardness. In addition, it has higher fire resistance than the 
organic films. Moreover, it also has excellent adhesion not only to metals, but also to any 
material with a polar surface, for example, glass, ceramics, concrete, asbestos, wopd, prpduots, 
and the like. It may be also used as a coating matenal for priming in painting, for decorative 
coatings, and for fire-resistant coatings. 

The surface film formed by the composition in accordance with the present invention can 
be further coated with the usual organic solvent-based or aqueous paints. The composition in 
actordance with the present invention does not hinder such top coating processes. 

The embodiments of the present invention and comparative examples will be described 
below. These examples are employed to provide better explanation of the present invention and 
place no limitation thereon. Parts and percents stand for wt. parts and wt.%. 

(Example of Preparation of an Acrylic Polymer) 

* A total of 1 80 parts of isopropyl alcohol was placed in a four-neck flask having a 
capacity of 1 L and equipped with a thermometer, a stirrer, a condenser, and a funnel. The 
atmosphere inside the flask was then replaced with nitrogen, and the temperature inside the flask 
was adjusted for about 85°C. Then, a monomer mixture consisting of 140 parts of ethyl acrylate, 
68 parts of methyl methacrylate, 15 parts of styrene, 15 parts of N-n-butoxymethyiacrylamide, ' 
88 parts of 2-hydroxyethyl aciylate, and 24 parts of acrylic acid was dropwise added to the flask 
together with a catalyst consisting of 6 parts of 2,2 t -azobis(2,4-dimethylvaleronitrile). Upon he 
completion of dropwise addition, the reaction was continued for 5 h at the same temperature to 
produce a colorless, transparent resin solution having a polymerization ratio of about 100%, a 
content of solids of about 68%, and an acid value of about 67. A total of 108 parts of 
dimethylaminoethanol was mixed with 500 parts of the resin solution, followed by the addition 
of water and thorough stirring. As a result, an acrylic copolymer-based water-dispersed resin (PH 
about 10) was obtained. 

Silica Composite Synthesis. Example 1 

A total of 50 g of the acrylic copolymer-based water-dispersed resin synthesized by the 
above-described manufacturing method (Manufacturing Example 1, aqueous dispersion with a 
content of solids of 20%) was placed in a three-neck flask having a capacity of 1 L. Then, 450 g 
of Snowtex-N (aqueous colloidal silica dispersion with a particle size of 10-20 jim, SiC>2 content 
20%, PH 9-10, manufactured by Nissan Kagaku Kogyo K. K.) was dropwise added within about 
10 min under intensive stirring at room temperature (23-25°C). Upon the completion of dropwise 
addition, a total of 8.0 (illegible) g of y-methacryloxypropyltrimethoxysilane (manufactured by 
Shin-Etsu Kagaku Kogyo K. K., trade name KBM-508) was dropwise added under stirring. The 
reaction mixture was then heated to 85 °C, and the reaction was then conducted for 2 h at this 
temperature. The reaction produced a milk-white viscous water-dispersible silica composite 
composition (viscosity of 120 cp at a temperature of 20°C). 

Silica Composite Synthesis. Example 2 
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A total of 44 parts of an alkyd resin modified with a middle oil (trade name of the resin is 
Arolon 876 (illegible), manufactured by Nisshoku Aro Kagaku K. K., aqueous dispersion with a 
content of solids of 50%) was placed in a three-neck flask having a capacity of 1 L. Then, 350 
parts (illegible) of water and 4 parts of diraethylaminoethanol were-added under intensive 
stirring at room temperature (10-30°C). A total of 390 parts of amine-stabilized colloidal silica 
(trade name Snowtex-N, particle size 10-20 urn, Si0 2 content 20%, PH 9-10, manufactured by 
Nissan Kagaku Kogyo K. K.) was dropwise added within about 10 min. Upon the completion of 
dropwise addition, a total of 6 (illegible) parts of y-methacryloxypropyltrimethoxysilane 
(manufactured by Shin-Etsu Kagaku Kogyo K. K., trade name KBM-508) was dropwise added 
under stirring. The reaction mixture was then heated to 85°C, and the reaction was then 
conducted for 2 h at this temperature. The reaction produced a milk-white viscous water- 
dispersible silica composite composition (viscosity of 80 cp at a temperature of 20°C). 

Silica Composite Synthesis. Example 3 

The alkyd resin employed in the Synthesis Example 2 was replaced with 21 parts of oil- 
free alkyd resin (the usual polyester resin, trade name Arolon 465, manufactured by Nisshoku 
Aro Kagaku K. K., content of solids of 70%), Then, 425 parts of acidic colloidal silica (trade 
name Snowtex-O, particle size 10-20 nm, Si0 2 content 20%, PH 3-4, manufactured by Nissan 
Kagaku Kogyo K. K.) was dropwise added within about 10 min under stirring. Upon the 
completion of dropwise addition, a total of 10 parts of v-methacryloxypropyltrimethoxysilane 
(manufactured by Shin-Etsu Kagaku Kogyo K. K., trade name KBM-508) was dropwise added 
under stirring. The reaction mixture was then heated to 85°C, and the reaction was then 
conducted for 2 h at this temperature. The reaction produced a milk-white viscous water- 
dispersible silica composite composition (viscosity of 160 cp at a temperature of 20°C). 

Silica Composite Synthesis. Example 4 

A total of 8 parts of a water-soluble epoxy ester resin modified with a linseed oil and 
(illegible) oil (trade name of the resin is Residole VWE87L, manufactured by Hoechst Japan 
Co., Ltd., the resin has a content of solids of 68%) was placed in a three-neck flask having a 
capacity of 1 L. Then, 350 (illegible) parts of water and 10 parts of dimethylaminoethanol were 
added under intensive stirring at room temperature (10-30°C). A total of 475 parts of amine- 
stabilized colloidal silica (trade name Snowtex-N, particle size of 10-20 |im, SiC>2 content 20%, 
PH 9-10, manufactured by Nissan Kagaku Kogyo K. K.) was dropwise added within about 10 
min. Upon the completion of dropwise addition, a total of 8 parts of y- 

methacryloxypropyltrimethoxysilane (manufactured by Shin-Etsu Kagaku Kogyo K. K., trade 
name KBM-508) was dropwise added under stirring. The reaction mixture was then heated to 
85°C, and the reaction was then conducted for 2 h at this temperature. The reaction produced a 
milk-white viscous water-dispersible silica composite composition (viscosity of 50 cp at a 
temperature of 20°C). 

Embodiment 1 
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A dip galvanized steel sheet (plated on one side at a ratio of 1 00 g of zinc per 1 m 2 ) 
which was cathodically degreased (5% aqueous solution of sodium carbonate, temperature 75 °C 
current density in electrolysis 8 A/cm 2 , current is passed for 10 s) was coated with the composite 
coating material prepared in the above described Examples 1 - 4 of the synthesis of silica 
composites. The coating was conducted so as to obtain a dry film thickness of 2 pjn. The coating 
was baked for 30 (illegible) s with hot air at a temperature of 100°C. The coated sheet was 
subjected to a salted water spray test. No white rust was observed even after 24 h. 

Embodiment 2 

The sheet that was surface treated with the composites, which was prepared in 
Embodiment 1 , was coated with an aminoalkyd paint (trade name Amilac, manufactured by 
Kansai Pamt Co., Ltd.) and heated for 15 min at a temperature of 150°C to obtain a coating layer 
with a total thickness of 15 mn. The corrosion resistance of the sheet was tested by a salted water 
spray test. No white rust was observed even after 192 h. The corrosion resistance was superior to 
that obtained with the currently employed treatment with zinc phosphate. 

Comparative Examples 1 - 6 

In comparative examples, a non-coated galvanized steel sheet (Comparative Example 1 ) 
a galvanized steel sheet treated with zinc phosphate (trade name Pentyte B, manufactured by 
Nisshm Seitetsu K. K.) (Comparative Example 2), a galvanized steel sheet coated with a water- 
soluble epoxyester resin (trade name of the resin is Residole VWE87L, manufactured by Hoechst 
Japan Co., Ltd., content of solids of 68%) for a dry film thickness of 2 urn (Comparative 
Example 3) and coated steel sheets prepared by coating the sheets of Comparative Examples 1 - 
3 with an aminoalkyd paint (trade name Amilac) for a total coating film thickness of 15 nm 
(Comparative Example 1 -> Comparative Example 4, Comparative Example 2 Comparative 
Example 5, Comparative Example 3 -» Comparative Example 6) were subjected to a salted 
water spray test to study their corrosion resistance. In sheets of Comparative Examples 1-3 a 
white rust was observed over the whole treated surface in 12 h, and in steels of Comparative 
Examples 4-6, the coating film peeled off within 98 h and a white rust was observed. 

Embodiment 3 



A cold-rolled steel sheet (JIS G-3 141, thickness 0.5 mm) degreased with an alkali 
solution (Parco Cleaner N365, manufactured by Nippon Parkerizing Co.) was coated with the 
composite coating material prepared in the above described Examples 1 - 4 of the synthesis of 
silica composites. The coating was conducted so as to obtain a dry film thickness of 15 um. The 
coating was baked for 2 min with hot air at a temperature of 150°C. The coated sheet was 
subjected to a salted water spray test. No abnormalities were observed even after 48 h. 

Comparative Example 7 
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A coated sheet was prepared in the same manner as in Embodiment 3, except that the 
coating materia! was replaced with that used in Comparative Example 3. The coated sheet was 
subjected to a salted water spray test. Red rust was observed over the whole surface in 24 h. 

Embodiment 4 

An aminoalkyd paint described in Embodiment 2 was coated on a sheet of Embodiment 3 
that was coated for a dry film thickness of 2 urn and then baked for 30 s at a temperature of 
100°C. The paint was heated for 15 min at a temperature of 150°C to obtain a coated sheet with a 
total coating film thickness of 17 Jim. 

The corrosion resistance of the coated sheet was studied by a salted water spray test No 
abnormalities were observed even after 48 h. 

Comparative Examples 8-9 

In Comparative Example 8, a coated sheet was prepared in the same manner as in 
Embodiment 4, except that the epoxyester resin used in Comparative Example 3 was used 
instead of the composite coating material used in Embodiment 4. In Comparative Example 9 a 
sheet was prepared by coating the aminoalkyd paint on a steel sheet subjected only to deceasing 
The coated sheets were subjected to a salted water spray test. Red rust was observed over the 
whole surface in 24 h. 



Embodiment 5 



Commercial steel sheets surface treated with zinc phosphate (trade name Hondelyte 
+144, Hondelyte +8114, and Hondelyte +87, manufactured by Nippon Parkerizing Co., Ltd.) 
were coated with the composite coating materials prepared in the above described Examples 1 - 
4 of the synthesis of silica composites. The coating was conducted so as to obtain a dry film 
thickness of 1 urn. The coating was baked for 30 (iUegible) s with hot air at a temperature of 
100°C. The coated sheets were subjected to a salted water spray test for 2 h. Absolutely no 
abnormalities were observed. The observed performance matched that of the conventional steel 
sheets treated with zinc phosphate after chromating. 

Comparative Examples 10-12 

A coated sheet prepared by coating a degreased steel sheet with a coating material of 
Comparative Example 3 for a coating film thickens of 1 \im (Comparative Example 10), a 
commercial steel sheet treated with zinc phosphate, Hondelyte +8114 (Comparative Example 
1 1), and a surface-treated sheet prepared by sealing the treated steel sheet of Comparative 
Example 1 1 with chromic acid (Comparative Example 12) were subjected to a salt water spray 
test. A rod rust was observed on the sheets of Comparative Example 10 and Comparative 
Example 1 1 even within 30 min. No abnormalities were observed on the sheet of Comnarative 
Example 12 after 2 h. 



Embodiment 6 
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A coated sheet was prepared in the same manner as in Embodiment 3, except that an 
aluminum sheet (JIS (illegible)) was used as a substrate. The corrosion resistance of the coated 
sheet was tested by a CASS test. Excellent corrosion resistance with a rating number of 8 to 9 
was observed. 

Embodiment 7 

A coated sheet was prepared in the same manner as in Embodiment 6, except that an 
aluminum sheet (JIS (illegible)) was used as a substrate. The corrosion resistance of the coated 
sheet was tested by a CASS test. Excellent corrosion resistance with a rating number of 8 to 9 
was observed. 

Comparative Example 13-16 

• An aluminum sheet (JIS (illegible)) (Comparative Example 13), an aluminum alloy sheet 
(JIS (illegible)) (Comparative Example 14), the aluminum sheet coated with a 15-um-thick film 
of the epoxyester resin employed in Comparative Example 3 (Comparative Example 15), and the 
aluminum alloy sheet coated with a 15-um-thick film of the epoxyester resin employed in 

Comparative Example 3 (Comparative Example 7 (sic)), were subjected to a CASS corrosion 
test. The rating number obtained was 1-5. 

Embodiment 8 

An aluminum sheet (JIS (illegible)) and aluminum alloy sheet (JIS (illegible) were 
subjected to anodization by the usual sulfuric acid electrolysis method and then coated with the 
silica composite coating material described in Embodiment 1 for a dry film thickness of 1 urn, 
followed by heating for 30 min at a temperature of 100°C. The sheets were then subjected to a 
CASS test. The corrosion resistance obtained was superior to that of the anodized sheet that was 
not subjected to sealing treatment (Comparative Example 17). 

Assignee: Kansai Paint Co. 
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